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S^SS cK aHAj^s *|| ! u( |Aj* o, t oHdS^oil 3§£ *ll 2 uHdSHS S^gcK » *f| 
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S a e^S g*£*fl&*l 5! a *l|=E^o)| if?} £tf fifls|2£fe °j7h2^o|| s)s§^| sib §ifft« Si 

Dfla/ufl^ 5Hh(|a|e-|# sfsu, HHtJS# T&Mt *HS §J §a«f3§°£ S&£|b tf£xt9*l. 52 
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s\m.o\\ aou-i, c}«m?z* *wa\em 9k^[. onsen, et£«i-7ieuHoj ggs 

* ?Jii|A|e|7> SicK 



0|# ?inHA|Ei A^|CH|Ai, o^snS|S» ?<d11a|e^ #^a]3l2| H7|# ggsfHS, ?m|A|E|a| §lf 

«a| Sim *«J*J£a| opIahcK ci^W. otiscfl, A-D/D-A S m 6) o)|EH« ffsg §§f 

^a|o^ 2 |. gd|^a|ss= a|-o|o)| §geto| &°ja 5H21|a|e^, ^S^^l- 7|e a^|s| pn Sth#ifSS g-g 



y^2f »h¥ Aho|of| gojejol 5HnHA|Eio)|Aife, #a|>ya|£3^°| §J S2J2|§;HI^S 

35li-f, ^E*ll&*|2| *l|2gS2| §j ^a^^-ofi ufaH, #a|-feja|£°| £3^t £|Hx|^2| i^/H 

Sal ej^HlsPI *)SH <Sfl2.|A|^o| EMBcf. a 3*h #£|-feJ£|£3^2| fESfe£7|- y-fcs|oi, g=2| ^ 

ShS, #^2|- *^ Afo| o|| go4°fo| 4f£J£ ?in(|A|E^, ^nHA|Ei2| §ajo| °!7f*J2M 2|^x| °p| on 

S0)| S S | o^£3 5HDHA|E^| #es|eh 

omO\, ~*l^7H^fi *« 93-1 29522 soil fe-, 5. 40|| £A|g h|-2(- 1>o|, ^*R(26)-g &?d|h°S g 

&2|:H, «t¥SI^(22)e 2§g^^££ S-a^lfe ^^/S^-5H=HA|EH ^=E« §7H3^ 21 ch EE*}, 0| gSo)|Ai 

fe, *llz«Ssi Sflals ojsj. -yH S ^( 26 )°| tisaal ^|s|-7| *|5H S*¥°ls3^(26)2| fl^af 

(24)^^-0)1 £j7|S| M29+(25)0| Sggch 

u\ziM, own =^/=^-?Hn«A|Ei A^ifoii 2|sH, e!7ra»«IS«o| a«24LH^o| &^s| 

5M°«A|Ei# - °IC|. 

CH7|AH, #7| ^jga =^/=^-5HdHa|eh Ti^^qsMciBhE, U£«l9x|s| ^l^g§t aw«f7| ^l§H 

e ahs §y §s££ #^a^. m^a^ si t^sm ga7i- si^. 

oilmen. ## s^slsoil Ahssife HH-idSe. uH£|cH^ Si ^§ D 4°£ ««Si=KttS^ =^?H 

gfi xi| 96-2741722 0)7|AH, dHa|oi3^-& TiN/Ti §°S §#^^. T,B° Af0|2| #^## fi-S 

S0|| 2|SH Qs.ty S7|S| Q^#2j£.s xilgsIJi, TiNSS ^o|^2| a^i|MS0h0|zis||0|^(S-^0|| °| °j- 3^- 
SXh°| o|$)oi| ma Mlgoi asfs|H^ xjsSck uHa|o|=^§, b||a|cH=^ *^o|| «^s|^- #sin« 
f^fd!^ aHa|o|=^ ^o|| fi^sjfe <g^a\% a\o\9\ S«HS-o|| 2|sH §^10 ^^o| 

H S32| ^AHg S*l*fe S^K 

3Bm, £ 40 || E A|g ^nHA|E^zfe, ^xWB|Bt(2i)« ^ tt£47|e(20)4M 5H=H A IN °F¥S^(22)2| g 
#/n«^y, »Z}Seaf(23)fi| S^/^H^, SJ S7|si Ms^l(25) SJ #^S^(26)2| S#/n«NyS S&Sf 

eJ7fl» S^gcf. 017|ah, uHdS€- E 4<H| £a|e| §g|) 7|#o||ah -ysHixi af^cK neiuf, ma 
#o| g#2|a, uHd§2f S^SgSofl 2|5|| #^a^(26)e} & J -aS ^ 217| ttHSoll, 54h|)a|eH2| ^a^(26)E> 

££S, #7| ^gg u[s>t ^o|, £ 40|| £A|s ^miAiE^z-g- ^SHAi, 7inHA|Ei2| s^a=(22)# S# 

s^7| ssal^zia^l^g SJ ^nflA|Ei2| #^a=(26)§ & sse|^aa^|g§o| 7H1^°S 

^11 ^27f *l|=Eg30| sgg^i Ejch. 
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Sfc*!, ^7 1 *^3^ 5! *il 1 "HdSo| x|| 1 g^§£ S *jti5|of; gy ^| 2 u|4j6}0| xfl 2 ^§2 



a} 7 | 7 |^o| SS0 )| xi| 2 5^§f EMI; S! (iv) g^S Sifc eflxl^S D[i3f *J£& 

x|| 1 SJ aeH 2 S^SE! o)|§s|^ xa«HX|A| eflxl^H A^*j-oi| °|*H *}7\ x)| 2 SI *il 

1 oilSU-o S jg l | i 5H2Ha|eh 3J bH-tJS0| §a|o)| &nm B!i*ll»*|s] xHliE^SS *)l 

sew. 



«fM m SI Zfg 

S ttflfil S>i*ll§-*lfe. e>£*l|7|&^o)l 5Hnt|A|eH §y uHtiSS JEStW. 5Hn|]A|fMfc Wi!!^, StfS 

gs| gi uHtfS-S- *H 2 uH-fcjS/fll 1 uitig2\ 5|§?5£ t^ScK 5Hn«A| eho)| xi , Stf§ 

03010I SHftg^ollej- u||*iach. o|7|AH, ?jn||A|E-|°| s^sq- SJ *)l 1 uHdS-E *il 1 S^SSS S^^cK se 
?-)n|)A|&|o| Af«gq 01 xH| 2 uH^dSe *HI 2 S^QcK 

e si-gsi y-s.xHi^*|o)i ojoiAi, oi-£^i7ie-B ehE*ds-*ie ss* naoii ai-s-si^ §Ato| 7ieois as 

s|x| a^fecK tt£*PI»s| XHS^, CMI^JCH , 4Ja|£ SEfe §}a| £fe GaAs SEfe InGaAs #s| £| 

m#SJ-H^| §§ i- ^ Silch. ej-£«l|7|©g &h£.«|7|©°| Bl&oW xh| 1 s!/££fe x|| 2 *I-3S^. ^ 

*l£-s.|°t g # 4= °!ck uh£*fl7|©e MOS H?!!*!^, 5Hn||A|EH s£fe- *IS #°| rtxj, uH-tj*, se 

o|*2| Htm stf& 4= Sich 

^n(|A|EHo| HHdSS ?S*fe ^tl 1 iH-Jd#2f *1l 1 i^§H£ SSS^K 1 S^S^I 

S7|woj £SAjo|o S qmsio\ e ^^^l a | sffecK 7HI 1 3^«E u||Aj^§ §^|f ciHa| aH 

a|cH3^# SS» 4 s SUfe ^gcK H| 1 bHAjSe Ti, Ta, W ££-=r Mo s^l iL§SS^^I E^S o| 

S 2% o|-yo| sj§.a|o S ^ah=jcK sE*h, o|S Hgg^^ol A^H|fe *} ig§3^a| SE^- 

ffS^S S-U-SI-fe- 2# o|-yo| wg7sf ?>fecK 7HI 1 uH-id#2| ^DS2| ^|oi|fe Ti, W, Mo. TiN, TiW. WSi. 
MoSi, TiSi, TiN/Ti, WSi/W, MoSi/Mo, TiSi/Ti, TiW/Ti, TiW/W §f aU-^cK xfl 1 b«Aj#o| =^ S | *vw 

=l^l atfe^K ojgcH, 50nm Ml^l 500nm a ^ Si^. 

si-YS^oi x|| 1 b||Aj§o S s^eis, ol-YS^al S-ys- eH3=l*l a>£^|S-*|a| 7|-^, ?inHA|Eio|| 

eJ7hE|fe 37| go|| cchah s43*| Aja|^ ^ 

5H2||A|EH°| #lf§?3etS *h¥S^^O|| S-y£|3I, Zl XHS^- ?iiiHA|EH°| S°j°t°SA-| A^E|^ 50|S * 

1*| a§£|x| QtfecK oilmen, SiO 

2 , SiN ^-S^ISt, PZT ££-£- PLZT §S| ^S*H|^2| EIS, 2S O|^o| w^°|o^ g^^cl. ^nHA|Ei 
^2Gfo| ^^§| £h9£|*l StfecK n^u|, oH^q), ef 5nm Ml^l 50nm o|ch. S£*h. §lf§^^a| 

?in||A|Eio| A^xj^s. d||AjSS ?^ S |.- xi\ 2 uHtig^ S-slI x|| 2 3^§2S g^gcK x)| 2 S^ftal ^S-^ 
a7|?no| £3^Q| £S ^AHsjoj *}%s\x\ af^cK asm, xi| 2 S^SS 3^£S 
30| BfBS|«hcK ?ii«»£§t, sfl 2 'tt^nlfe, AlCu, AlSi. AlCuSi §2| £E^ 2# o|At°| ^ *5| 

°S ?4 H S^L ^1 2 uH-fci#2| £hS£|3C| dt^\. O.S\t-[, ^Ife, o^|?jcH, ^ 50nm Ml^l 1500nm 

A}«xj= 0 | X|| 2 0HAjgo S g^jSIDj, AV« S ^o| g Al° o].§H|A| SfH gh£*fl&*|S| 7l^r. ?H2«A|EiO|| 

eJ7h£|fe SSfsl 37| #oi| u.[a\ quh>\ *m&c\. aeiuf, c|g tcH^oii s^a^a| 

el, ojiaqi, 04 ^ ^o| unf^j^cK -y»xj = o| 3.7\{amp\ s^s^s| a^KS^W # 

§£f 3 °, o|# 5j^g 2 | oils anon #ifl<Hst°| a^o|| t\^^S.7\ ^£|oj, ^nHA|Ejs| sh 

AfO|°| <EH^£|S# Op|t}C|. C£^_ A^«g = o| ^o| *Hfi3^£| ^(S^)MCl- 5|0 Si ^e|o|QjS. o^o| 

S ^S2| y-£^|^x|°| a||Ajgs x)| 1 u||Aj* a ^o|| gAjH|- x|| 2 uH^^l- S^el^K *H 1 bH^S *' 2 
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* ^S2| e>SE*llS*|a| zqsttttoil S|SfS, e^l (i)o|| flow, tf£*7|&go| HI 1 a^£o| gggcK 
HI 1 g^Ssi S^ b Ja§ xhsoii ccfaf chacK ziBii-K 2S o|&a| ^§a|°S 

HI 1 3^#o| g-a^S, 2§a^s| Epfleg Af^fe. ^EHDS a- CVD S# ^ SicK n§§§ 

^ 5! TiN/Ti #a| UlSS^ai sEfe ff^°|°| 2# o|^a| sIst^S HI 1 3^#o| g^s|S, ±a\e+<& 

s.t= cvd a« ^«t>^ sm. 

EM (ii)o)|AH, ^aete HI 1 3^S^o|| »§£JeK op|Ai, HI 1 S^2| 7H2| S^chi 8*1 gggch 

#SS|fi| g^^as A>gs|fe xD^oii ix|-aj c^ch asju^ oflScH, tfSPte SI S^ls !^7K^S M 
§S[t CVDS, MOCVDS, #1^01 2!CK 

op|Ai°| nii^y^, °2°|o| #U§^&f# S4 H §PI nHNya^. o| E^oiM mi^y© W 

ge|oj- chissjch n s^o|| d||*|g HI 1 o||S£|x| £2*B>l|Ai ^JSSch nHE^-g, ssa|^zia|E| 

SJ o||Sg§cH| 2|§H ±<&e-\ Syt 5>fe aflxi^snHljg g^s|2, CF 

4 . CHF 3 A^Shfe = anions. SEfc £Ja §i A^efe- S||eo)|Sg £«&o|| ^«ScK 

g9(iii)of|AH, Stfa^e|# 7H°| §£f, 2cH£! 7|&a| aao)| HI 2 S^#o| «g§ch HI 2 S^§£| 

S^S-ae AJSSjfe HI Soil n+Bh chscK asm, ^o|fe at ^^□Ih^I 3^ E^IS* A««hfe ^B|B|SJ 
a CVD as ^Sth 4* 2icK 

gS(iv)cH|Ai, ±gs| gAta ej|A|^s. o^37h SH^H S-^S^K o| EM|a| aflxl^e □kiHfe g*|s| ssa| 
^aaH §y o||gS3S -4l«tto|| a|§H S4iScK <H\x\±B QK^afe ^Sq- 3J HI 2 uHdSS S^s^l 
S^o| auxins, ofias 2|^s|fe g-yg 3do| a^sjsKK 

£PI EH|X|^J= Db3f A^So|| 2|SH HI 2 S! HI 1 g^§0| o||ggcK a|7|AK HI 1 3^ 

S 5U HI 2 oii^sjcH Slfloj^oi >|°| (H|Ss|x| o)isszH# tjq^ Sfi^h sick ^, dissa 

oi|?jq), HI 1 S^S 5i All 2 §tf§°4^a| o)|SBflo|e U |7|- ^ 10:1 M)a| °t 20: 1 2! 5!0|cK 

# ^-SlollAH, ^7| EJ-Tjl (i) M)x| (j v )S ?H"I|a|e-| s! "H^#o| xHSS §a|o|| ^ SU^K SS, 4f 
7| s|«o|«o|| £|§H 2S o|^a| ch#^se ^ &h^*fl 7 1- S-SS 4= 5il^. 

o|«HHI, & ^SJ2| Sl£«l&*l §J a HIS&SSI ^A|oi|S *d¥£3§ «B«W. 

•^A|CH| 1 £ 1S g- ^A|0l|O|| gh£*flS*l# ^EhujjcK 

yfE*|IS*lfe rfcA|-s.a|et(2)o| S^S ^a|^7|&(i )^o)| ggS MOS S|Ha|>;eh# sffl-ficK MOS H|Ha|^e^ 
■c- TllOISS^et. 7)|0|S3^(3), ^/H.e)|°JS^(4)# iSt^. *Zia°j^t(5)S- MOS MfHA|^E)^o|| g 

4sck sesf, ^/=yi°i°^(4)^ai «a?aea^(5)oii ^^s^oi s-ysicf. s^HSoii g^ai #5^zl(7)7^DH 

•aa^. ££*!-, ^ejs #Ei3(7)^o|| 5Hn«A|El7|- S ^ sick ?1nHA|E^ £<^E. #a|Zl(7)-^o|| $^2e ^|S! 
«^a^(8), SlfS^etO) 3i ^S^(12)# 5?mch Wfl^tSjS HI 1 S^#£J TiN/Ti£| 2#^S# lit: 
ch. #lfS?1s+(9)e SiO 

2 S S^sicK -y^3^(l2)S HI 2 ^ d Ih°S S49CK 4.^3^(12)^ *h¥S^(8) Si Slfg23st 

(9)2| 3ifecK uHaS(14)& ^# §£)3(7)^o)| S^QcK bnaS(14)-& HI 1 5 

^S°£ S^slir HI 1 «HaS(8b) 5J HI 2 S^^Jfe HI 2 uHa#(12b)# ^IS^SS 3it 

i£°h, «yafl«td5) SJ S^S! #2ia(16)# #5« 5Hsl|A|Ei §J «Hd#(14)^o|| bHaS(19)o| S^QcK bH-tj $ 
(19)€- HI 1 ^§°£ g&slfc HI 1 MH4JS07) a HI 2 3^§°S S^Hlfe- HI 2 bHaS(18)# Ifsft ^ 

oiaHS- yJE*«&*lfe tff y^oll 2|§H Hlsn ^ sick 

fflA^ £ 2(a)« 5f58| 0 J, m^a^S SSSPI ^ISH s.a^ao|| 2\t\\ ^a|57|»(1)4}0)| ^300 M|x| 500nm2| 
^»fl» §>£^ ^A^a|^(2)0| g 4 SICK &£g<3o||fe. 7i|0|e.lo4°|, 71|0|ES=(3), SJ ±^/H6||°JS^(4)S 
S^SK^- MOS H|HA|^E■|7^ S^S^K MOS M?Ha|^e1o| ggo)| CVD^cHI a|S(| ^ 700 41*1 1000nm2| ^»\\ 

# #7ja^9|(5)o| S^ScK cK#, ^/=e||ojS^(4)^a| °j ^(5)o|| ^/He)le!B^(4)o||a| g 
7|t| S^S 7K^sWI o[y\ ^SH 5Sa|^aaH §j o||Sg§o)| °|*H 5^IH§(6)o| S^ScK aa|i|(6) 
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M)o|| m2\=L(7p[ °B4i=U, CMPofl a)5H S^l^e|(5)2| SSo| «f.M*Scf. g a-MoWH, 

(6)Mto)| 5)g g^g) #^3(7)7hoH^acK ziB-m, &a|S#(6)ai; m*So| TiN/Ti °4°S §£! gifS #ei 

3(7)71- OH^SCK 

Vm, ^e|MS(6)#a| ¥S* 5L»s*fe 2^(5)2] 3S0 )| ^m&inaoil sjsg 2§a3^2| x)| 1 
>/ (8a)o| S^QcK xfl 1 S^#(8a)E 5Hii«A|Ei°| «ffg^ a! bH£j#2| xfl 1 bH*j©°£ S^gcf. opH, H 1 
S^S(8a)S- ft|a|£7|&(1)o£*E| Ti. TiNS) $*)£ TiN/Ti2| 2§?S* £>5E^ «4fich TiN/Ti§€- 3^^S 
SfSSpl TiN/Ti=70 <-H*l 130nm/40 H|x| 80nm£| ^fll* ?<JE^ SgSch 

017| Ai, T j N / T igs b||£|o)g^os A^HjcH, TiS-E E^m Mo\s\ {4^#2| £J-£Jo|| °|SH S7|?M°J 
w t XI 2, TiN#€- £^°Ih2| Sia| e SO K>|na|oU*o|| q)s|| Mj&S *7W8 *$= flcK SESh TiN/TiSE 
#^a(7)« T^a«fe 3*8^193} *i| 2 3^S^°Ih a^|£| *JSS^# 

«*i*kx, s^a sj &^d|&2| «m»ck 

c», *f| 1 3^S(8a)a| a^oil 9|h|]x|eH fi| Sif3^o| s|fe S?j^(9a)0| TEOS «a^°h CVDSiW 400^0) 

oil o|§h s^hioi, Eh^a^asi ^«7n.5xio 

- 15 F/pm 2 0|S S^atsl *p»||fc ef 23nmS QcK 

£ 2(b)* S-3£*m, Stiet(9a)*WI gy S a||x|^sne(lO)o| S^a^h s||^l^=2H@(10) 

« Q^asAH A}s«tof a^e|(9a)S o)|§*KH| °|e|) ?1 A l E ( — I Sg3tiet(g)o| g&a^. o| E.M|o)|Ai, CF 

4 SJ CHF 3 a| £fm^7KH|§7^£A| Atstjch 

c[m, £ 2(c)* SfSSI-S, SlfS^a|(9)# S7| fl«H ^ElE^ofl £|«H *l| 1 3^§(8a)2| S3<>|| 400 
-J 600nm£| ^»l|* ^S.^ ^^o|^°| x|| 2 3^rS(12a)0| S-^QcK x|| 2 3^S(12a)-& >-4g°| EW|o||A-| ^n||A| 
b]3.\ y^S^ Si uH-yS2| *1| 2 uH^iS(l2b)°£ menyacK o|*. x|| 2 3^S(l2a)^o|| S^S &t= 

a||x|^siqie(i3)0| «£Sch 

£E 2(d)* IfiSfS, H 2 3^#(12a) SJ *ll 1 3^#(8a)e}0| o)|Ss|fe za«to|Al ai*l^£2Hij(13)# 
o^HSAi Ah#S-cH| a|SH ^ll 2 S^#(12a) SJ xg 1 ^rS(8a)0| OIISS^. 0| CHISS #§H, 5HdHa|eH2| 4.^3 
^(12) 5=' uR«JSa| xfl 2 bH3S(12b)o| #a|o|| nHE-|y£|ji, a=& 5Hn«A|Ei 2| sffg^(6) SJ bHd©s| q 1 uHd 
S(8b)0| #a|o)| nUEHyacK o|sah ?inHA|Ei °' bH3S(14)S Sa|o)| S4h^ ^ flcK op|AH, o| o)| S £h7)l oil ah 

si oiis^ae, BCI " 

3 SJ Cl 2 2| Slf7Wl:l)f MmUM nh^lfe 400WOIH ^^-g- 80 41*1 120mTorr£ ^«cK o| o)| Stroll Ai, 
o| ^3^o)|Ai2| ^ = o|^a| x|| 2S^S(12a) Si SiO 

2 s| StfS^at(9)s| o||S£||o|E b |- io:io|7| uflSoil Stf§^^(9)-& 7i2| o)|§s|;q ^W, §tf^S 

Q|(9)o| a sHfoil «H*ia ^ni)A|E^| *^S^(8)a| q^hsah M&m ^ ^moi, s^S^sl ^(^ 
50pm)fi^ ef 49umS ^o| ^gs|ojcK 

£ 1of| £A|a b|-s^ ^o|, TEOS #BfSD> CVD^oll fijs« QScHI 700 Ml^l 1000nma| ¥»ll* SZ> 
S^^(15)o| a^gcK ch#, 2Esa|^3ehE| SJ o)|Sggo)| a|§H ^hHa|e-|2| ^« a = (12 ) °" x|| 2bHdS(l2b) 
Ato| g^s^etd 5)o)| £a|H£o| a^gcK ch#, ^ajHSoii g^fy #s]a(l6)7h oH^a ^, CMPoil 2|sH # 
2}atfe«l5)a| S^o| S^cf. o|*, xfl 1 bHaj«(17) SJ 2 «HdS(18)# S»«|-fe «HdS(19)o| gggj 
ch 

^a|o(| 2 & a^|oi|o|| ccfs BJ-H*«S*I» fE. 3o)| t-^tHcf. 

& ^A|oi|o| H^ E *^| 5> ^*| 7 ^ C1°^^£H C3»m 3So)| a*i 5HnHA|Ei SJ d||Aj§o| S^£|^- 3#«Hd# ?5f ^ 
5* & ^A|oi|o| 2#oHdS# §>t ^a|oi| 1°| tf£*!9*|a} ^> fe cK 

SE», £ 30)| £A|a Pi£*H|&*lt. ^A|oi| 1^^ §fj^ §§§ £)#0|^o|| 2|SH x)|^S ^ $JcK 



MSI/- 

S ^S2| yi£Sfl§*|o|| 2|s|e, ^2Ha|eH2| °! bHdS^I ^ 1 bH^#o| SM^I xhs(x|| 1 3^§)s g 

^H|H. 7iDflA|El2| SJ bHtj#2| X|| 2 uHdgo| Eh# Sf^2| 73\s.(n 2 3^S)£ S^SICH. ^7|2| 
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*fl^*l# *US£M. ^?moi, J2§ag^o| xi| 1 2^§°s Afgs|S. uH^Ssi "Halo) 5^°^ a^ 
£|tt atO| x|| 1 bHdftSSAl 51°£S, «HtJ#^s| *)l 1 nHtJ«£| *l^2| £ej|e #EHn S! *)l 1 «B4d 

*2| ^S2| =^2j qgwoj o|s|| dHf^S^| ^A|S> ^ ojOi. Aj£]g 0 | b||Aj« 



£E», ^nl)A|EHo| ^»5j=o| S^S^Mch a*(gs|)S 94?*^ Sgsifi. ?]bHa|eh°| y*g=a} ^« 
A|o|a| E.«*«I37|- ^x|U 4= XI 31, ^ ^Qs|fc 2££|:fcnaWtM|ol|Ai aa^Sje d^o| £[Mf! 4= 91 



AHSS 8g« 4» 9iH #a|o|| DHEiys ^ 21°^, 5HhHa|eHs| §y b||Aj#°| *l| 2 HH4j«o| #SJ*h*HS 

3 S^l! ^ 812 §^lo)l nHNfelS ^ Ho\, ?-|hH^|eH s! b|)t!S S^©^ 4^21 fl^ emi» 

4 s 2ic|. 



* ^9o| S¥£ D J§ ^a|chi# ^gsmsfs, cfao gst §y s§o| ^a|s ^ sys 0 | g-°mmof|7ii 

o|sHH 30|ch a+aw, o|EH£h §j sgo| & g^S^ tyo^*! Sitcia, zi °K»| s&sife 52 

(57)&?21 

#ai.o)| 5^§gj x)| 2 bd^SSS S^sjo^ «h£*l|7|Eh^o)| b[)*|S b|)Ajg# SlfSfe &S.n\ SAH , 

-J=PI SH?S^ S! XH| 1 bHdSOl x|| 1 g^fos g££|£*|; 4PI S=' *ll 2 bH*jS0| x|| 2 3^g°£ S 



*H| 1 »o« siojAi, ^« a ^o| SHf*S^Sc|. s|© d^5h # S ah£|^ ai£^|^*|. 

^i 1 «oii ?xo\h, -y^a^oi Sifg^^echste y^is S^SIfE^ £gs|^ a>£E*)IS-*l. 

(i) bj-SX^I&yofl, o^5j= §J H| 1 b||Ajgo S =?-ms\^ xi| 1 S^Sfe E.MI; 

(ii) *l 1 g^S-^o|| w§5[2 #ifS2je|S S^sPI ^|SH nHEHy*^ B?0; 

(iii) #if^23^S n| 7|#°| Ssjofl x|| 2 S^sfe E>74l; 5! 

(iv) ^§2| ^|X|^£ QfiHt 1 SJ n 2 3^§y o||SE|fe SZjofcHlAi 
H □|^a# A|§^o)| °|sii ^7| x|| 2 SI xil 1 ons»o S ^| t 5Hn||A^ §J bUAjgo| §a|o|| 
sife i^ft a>£*fl^*|a| xiis^a. 



4 «o|| SicHAi, X|| 1 =^§S 2§S5^°S S^£|H x|| 2 ^^-□Is^l 
S*|fi| xi| s^S. 

SES1 
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